This study examined technology in post-graduate teacher training programs in the Netherlands. A questionnaire was completed by 111 teacher educators from 12 Dutch universities with a post-graduate teacher training program. The general view of the use of technology in Dutch post-graduate teacher education was quite conventional. Basic technology such as computers, WiFi, electronic whiteboards, virtual learning environments and presentation software was commonly used, but more advanced or innovative technology was less common. In addition, the psychological Integrative Model of Behavior Prediction of Fishbein and Azjen was applied to explain differences between teacher educators in the use of both hardware and software in teacher education. Teacher educators' positive attitudes toward technology in education were significantly related to the extent to which hardware facilities were used to support teacher training pedagogy. Perceived norm largely explained differences in the extent to which software applications were used. However, both aspects were moderated by teacher educators' gender and teaching experience showing that female teacher educators and experienced teacher eduactors reported to use technology in teacher education more than other teacher educators. Soft-and hardware conditions and self-efficacy in technology did not add much explanatory power. Implications for technology use in post-graduate teacher training are formulated.
Introduction
The quality of how technology is addressed in teacher education programs is conditional for how student teachers apply technology in secondary schools after their graduation (Tondeur, Van Braak, Sang, Voogt, Fisser, & Ottenbreit-Leftwich, 2012) . In teacher education programs, technology receives little attention, neither how it can be used in secondary education nor as support of pedagogy in teacher education itself (Chien, Chang, Yeh, & Chang, 2012) . This means that most learning how to teach with technology in secondary education is done during school practice, after student teachers have graduated and entered the profession. More attention to technology in teacher preparation programs might make this learning process of teachers in school practice more efficient and effective.
In order to increase the use of technology in teacher education programs, more information is needed about the current state of affairs of the use of technology in teacher education as well as the variables that explain differences in the use of technology through which changes could be implemented. One of the landmark models used for explaining and predicting behavior is the Integrative Model of Behavior Prediction (Fishbein & Azjen, 2010) . Three variables form the central explanatory variables: Attitudes, Self-efficacy and Perceived norm. Previous research on explaining technology use in teacher education applied other models, which mainly considered technology variables and mostly disregarded psychological variables that might be important in the explanation of differences in the use of technology. In the current study, the Integrative Model of Behavior Prediction was adopted to explain differences in how teacher educators use technology in teacher education in a parsimonious way.
Theoretical Models of Technology in Education
Many theoretical models have been used to predict or explain differences in technology acceptance, intention to use technology and actual use of technology. The most cited models are the Technology Acceptance Model (TAM; Davis, 1989) , and its updated versions TAM2 (Venkatesh & Davis, 2000) and TAM3 (Vekantesh & Bala, 2008) , the Unified Theory of Acceptance and Use of Technology (UTAUT; Venkatesh, Morris, Davis, & Davis, 2003) and its successor UTAUT2 (Venkatesh, Thong, & Xu, 2012) , and the Integrative Model of Behavior Prediction (Fishbein & Azjen, 2010) .
Given the critical contribution that teachers can make in supporting the integration of computer technology in classrooms, to understand teachers' acceptance of technology becomes crucial. The successful use of technology in teaching and learning depends on the factors that significantly influence teachers' acceptance, intention to use and actual use of technology. One of the first models that included both technological and psychological factors affecting technology acceptance is the Technology Acceptance Model (TAM; Davis, 1989) . Rooted on the principles of the Theory of Reasoned Action (TRA; Fishbein & Azjen, 1975) , TAM proposed the perceived usefulness and perceived ease of use to be the fundamental determinants of a teacher's intention to use technology in class. Perceived usefulness refers to the degree to which teachers believe technology supports their teaching in an efficient and productive manner. Perceived ease of use describes the extent to which teachers think that the use of technology will be relatively free of effort. Both perceived usefulness and perceived ease of use jointly affect attitudes toward using technology, whilst perceived ease of use has a direct impact on perceived usefulness. Several studies have provided empirical support for the use of TAM (e.g., Teo, 2009 ) and other authors suggested to expand TAM with other variables, such as more user factors and environmental factors. These expansions led to TAM2 and TAM3. TAM2 (Venkatesh & Davis, 2000) also included aspects of social influence and TAM3 (Venkatesh & Bala, 2008) was broadened with user factors such as self-efficacy and computer anxiety. Despite all of the refinements, TAM was technology oriented and not user oriented, and therefore did not take into account crucial individual psychological processes.
The Unified Theory of Acceptance and Use of Technology (UTAUT; Venkatesh, Morris, Davis, & Davis, 2003) was designed by synthesizing prior technology-acceptance research. The four key constructs that influence teachers' intention to use a technology and/or technology use were Performance expectancy (the degree to which using a technology will provide benefits to teachers in teaching), Effort expectancy (the degree of ease associated with teachers' use of technology), Social influence (the extent to which teachers perceive that school leader, colleagues, students, etc. believe they should use technology), and Facilitating conditions (which refer to teachers' perceptions of reources and support available to use technology). In UTAUT2, the original model was elaborated with three other key constructs Hedonic motivation (fun or pleasure derived from using technology), Price value (cognitive trade-off between perceived benefits of using technology and the costs for using them), and Habit (the extent to which teachers believe technology use is automatic; Venkatesh, Thong, & Xu, 2012) . All seven constructs are found to have a significant influence on behavioral intention of mobile Internet technology users in Honk Kong (Venkatesh et al., 2012) , but only Performance expectancy was (negatively!) related to technology use by US instructors in higher education classes (Lewis, Fretwell, Ryan, & Parham, 2013) . Raman and Don (2013) applied an adapted version of UTAUT2 to preservice teachers' acceptance of Learning Managament Systems (LMS) and reported a direct effect of Facilitating conditions and indirect effects (via Behavioral intention) of Performance expectancy, Effort expectancy, Social influence, Facilitating conditions, and Hedonic motivation on preservice teachers' use of LMS. In general, these were weak to moderate effects, with the exception of Facilitating conditions, which had strong direct effect on technology use. In contrast to Venkatesh et al. (2012) , Raman and Don reported large correlations between the seven key constructs which might imply problems with the construct validity of the measurement of UTAUT2 with technology in teacher education.
Kreijns and colleagues (Kreijns, Vermeulen, Kirschner, Van Buuren, & Van Acker, 2013) proposed to apply the Integrative Model of Behavior Prediction (IMBP; Fishbein & Azjen, 2010) to explain teachers' willingness to use technology in their pedagogy. IMBP, grounded on the Theory of Reasoned Action (TRA; Fishbein & Ajzen, 1975) and Theory of Planned Behavior (TPB; Azjen, 1991), was developed and tested in the domain of Health, but was assumed to identify in any given population the factors that deteremine a given behavior in a parsimonious way. Three key constructs (Attitudes, Perceived Norm and Self-efficacy) were hypothesized to influence intention to behavior, that, together with skills and environmental constraints, influences actual behavior. Attitude is the general sense of favorability regarding performing a behavior, and is a function of specific beliefs about the likelihood that performing the behavior will have certain outcomes and an evaluation of these outcomes in terms of good or bad. Perceived norm is a function of beliefs about the level of expected support from members of important social networks (e.g., colleagues), the extent to which these members perform the behavior themselves and the motivation to comply with these referents. Self-efficacy is the perceived capability in specific challenging or facilitating circumstances. Based on a review of research into technology use of teachers, Kreijns et al. (2013) concluded that IMPB provided a parsimonious model to explain factors that influence technology use of teachers. They also suggested that the model should be tested in the domain of technology use as part of teachers' pedagogy, using specific indicators of the technology that is used.
In the current study, technology use was studied in post-graduate teaching education in the Netherlands. First, we were interested in the state of the art of technology in teacher training and therefore formulated the following research question: 1) How do hardware facilities and software tools receive attention in post-graduate teacher education in the Netherlands?
Secondly, the Integrative Model of Behavior Prediction was applied to explain differences in the teacher educators' use of technology in teacher education programs. Recent research showed that a limited technology infrastructure and the absence of positive attitudes toward technology in education form the two main constraints of using technology in teacher education programs (Omoogun, Ephraim, & Omoogun, 2013) . These findings align with the outcomes of other studies on technology use in teacher education presenting Facilitating conditions and Attitudes toward technology to be the most significant explanatory variables of technology use in teacher education (cf., Barton & Haydn, 2006; Drent & Meelissen, 2008; Raman & Don, 2013; Tondeur et al., 2012) . As we were interested in actual behavior only, we examined direct effects from Facilitating conditions and the three key concepts Attitudes, Perceived norm and Self-efficacy on teacher educators' use of technology. We left out teacher educators' skills and knowledge to use technology because of the assumed overlap with self-efficacy (cf., Teo & Van Schaik, 2012) . Therefore, our second research question was:
2) How are Attitudes toward technology, Self-efficacy in using technology, Perceived norm in technology and Facilitating conditions of technology related to teacher educators' technology use in teacher education programs.
Based on the studies mentioned above two hypotheses were formulated: H1) Attitudes toward technology, Self-efficacy in using technology and Perceived norm in technology are positively related to technology use in teacher education H2) Facilitating conditions are positively related to technology use in teacher education
Method

Participants
Data have been collected in 12 out of the 13 post-graduate teacher education institutions in the Netherlands. A questionnaire was administered with 111 teacher educators providing quantitative data to test the Integrative Model of Behavior Prediction. Of these 111 teacher educators, 55% were female and many of them were experienced teacher educators (24% with 6-10 years teaching experience and 37% with more than 10 years teaching experience). Furthermore, four group interviews were carried out with in total 13 teacher educators, 12 student teachers and 5 co-operating school teachers, connected to 4 teacher education programs. These 13 teacher educators also completed the questionnaire.
Data and Measures
The group interviews were focused on how technology was used in teacher education programs, either as a topic or as a support of teacher educators' pedagogy. More specifically, participants were asked to report their opinion about the importance of technology skills for both student teachers and school teachers, how technology was addressed in teacher education programs, how student teachers were prepared to use technology in their teaching in secondary education, and their suggestions to improve teacher preparation of use of technology in secondary education.
In the questionnaire, the presence of hardware and software, the teacher educators' use of hardware and software, and their Attitudes toward technology, Self-efficacy in using technology, and Perceived norm in technology were measured. For measuring the presence of hardware facilities and software tools, participants reported the presence of a list of 10 hardware facilities and 14 software tools on a 4-point Likert-type scale with 1= not present and 4= present to a large extent. Participants rated their use of hardware and software on the basis of the same list on a 5-point Liker-type scale, with 1= (Almost) never to 5= (Almost) always. Hardware facilities included, for example, beamers, digital cameras, smartphones and tablets. Examples of software tools were digital portfolio, social media, games and simulations. Attitudes toward technology, Self-efficacy in using technology, and Perceived norm in technology were measured by 21 items that were based on the work of Alberini (2006) and Teo and Van Schaik (2012) . After Principal Component Analysis with varimax rotation the measurement of these tree key concepts was optimized: Attitudes toward technology (6 items, Cronbach's α= 0.88 with, for example, "The use of technology improves my teaching"), Self-efficacy in using technology (7 items, Cronbach's α= 0.93 with, for example, "I am able to use technology in an effective way") and Perceived norm in technology (3 items, Cronbach's α= 0.85 with, for example, "In our institute, technology has an important place in teaching").
Presence of hardware facilities and software applications were grouped into the level of and the variety in hardware facilities and software tools (with a Cronbach's α= 0.72 for the original hardware scale and a Cronbach's α= 0,87 for the original software scale). So, this procedure resulted in four variables concerning Facilitating conditions (both level and variety of hardware facilities and software tools).
Two variables concerned the extent to which teacher educators use either hardware facilities (based on 10 items, Cronbach's α= 0.78) or software applications (based on 14 items, Cronbach's α= 0.87).
Analyses
The interviews were transcribed and summarized using the main themes of the interview protocol as headings. For each interview, one researcher was responsible for the transcriptions of the audiotapes, the inductive identification of the main themes, and descriptive results of each theme. To guard against preset interpretations, the resulting themes and their descriptions were discussed until agreement was reached by the three researchers involved in this study (cf., Marble, 1997) . In addition to these narrative descriptions of the interview results, stepwise regression analyses were used to analyze the relationships between teacher educators' background, Facilitating conditions, Attitudes toward technology, Self-efficacy in technology, and Perceived norm in technology as explanatory variables and Use of hardware facilities and Use of software tools as dependent variables. For each of the dependend variables, two models were tested: Model 1 included all main effects and in Model 2 the interaction terms were added that referred to interactions between background variables and the explanatory variables of the particular hypothesis that was tested.
Results
Technology Use in Teacher Education
In general, teacher educators reported that the facilitating conditions in terms hardware facilities and software applications were present at a basic level: all institutions seemed to have computers, WiFi, enough digital cameras, office software and a virtual learning environment, which was most of the time also used as student portfolio. Less present were electronic whiteboards, tablets, pdas, smartphones and voting systems as well as software tools concerning social media, games and simulations. In the teacher education programs, technology was hardly addressed in courses that focussed on the development of technology skills; technology, both as teaching support and as topic of teaching, was integrated teacher educators' pedagogy. However in the interviews, the participants reported that the way technology was addressed was not a structural part of the program and therefore largely dependant of teacher educators' skills and motivations. Some teacher educators used clips, websites, simulations, digital assessment, Webquests etc. in each of their classes, others only used presentation software and video clips on their electronic whiteboard. In the interviews, students, teacher educators as well as co-operating teachers reported that they expect teacher education programs to be leading in innovations in teaching in secondary education, but that in the case of technology students learned more in secondary school than in teacher education. This was not only the case for school-specific technology such as the particular virtual learning environment that was used in school, but also for more generic software applications such as games, simulations, Webquests and student portfolios. But the dependency of the school context to learn more about technology in teaching, also might cause problems. For example, one of the participants in the interviews mentioned: "In our school, there are many, most of the times older, teachers who do not model how to use technology in class. So, in that case, students should learn the latest insights in how to use technology in class at the teacher education institute." There is not only a problem if technology is not enough addressed in schools, but also if a school is an exemplary context of innovative use of technology. The latter would mean that there is mismatch between teaching in schools (which forms 50% of the teacher education program in the Netherlands) and the institutional program in teacher education. One example that was mentioned by the interviewees was the concept of Flipping the classroom which is implemented in many schools in a intuitive and teacher-grounded way, but not yet part of the teacher education program. The interviewees agreed that it should be the other way around: teacher education should be the place where students can learn the most recent and innovative technology.
Adapted Integrative Model of Behavior Prediction
The results of the stepwise regression analyses are presented in Table 1 . Model 1 shows the main effects and Model 2 shows the final model with both the main effects and the significant interaction terms that were part of the particular hypothesis. .07) n.s. n.s. n.s. 4.2.1 Hypothesis 1. Attitudes toward technology, Self-efficacy in using technology and Perceived norm in technology With respect to the extent to which hardware facilities were used, Model 1 shows that Attitudes toward technology appeared to be the only explanatory variable from the Integrative Model of Behavior Prediction (IMPB) which significantly explained differences between teacher educators. In addition, all three background variables also significantly explained differences between teacher educators in hardware use. The relationship of Atttudes toward technology with the use of hardware facilities did not changed significantly leaving out the background variables and/or Facilitating conditions. Adding the interaction terms of the three background variables with Attitudes toward technology in Model 2, showed significant interaction effects with gender (β=0.25; p= 0.01) and teaching experience (β=0.36; p= 0.001), a replication of the negative main effect of age (β= -0.24; p=0.02), and no main effects of Attitudes toward technology, gender and age. Model 2 accounted for 20% of the total variance in use of hardware facilities. This model specified the earlier finding with respect to Attitudes toward technology in Model 1: Attitudes toward technology appeared to be related to the use of hardware facilities, but only for female teacher educators and teacher educators with many years of teaching experience. In addition, the older teacher educators were, the less they reported to use hardware facilities (age was highly correlated to teaching experience).
Significant interaction terms
With respect to the Use of software tools by teacher educators, Perceived Norms in technology appeared to be the explanatory variable from the IMBP that showed to have a significant relationship in Model 1. The relationship of Perceived norm in technology with the use of software applications did not changed significantly leaving out the background variables and/or Facilitating conditions. Adding the interaction term of teaching experience with Perceived norm in technology, showed a significant interaction effect (β= 0.47; p< 0.001), a main (negative) effect of age (β= -0.23; p= 0.01), and no main effects of either Perceived norm or teaching experience. Model 2 did not change the results with respect to the level of software presence (β= 0.34; p< 0.001). This model accounted for 35% of the total variance in use of software applications. The results of Model 2 specified the earlier finding with respect Perceived norm in technology in Model 1: Perceived norm in technology was related to the use of software applications, but only for experienced teacher educators. In addition, the older teacher educators were, the less they reported to use software applications. So, the first hypothesis is only partly confirmed: Attitudes toward technology and Perceived norm in technology explained differences in technology use, but were moderated by teacher educators' gender and teaching experience. Female teacher educators and teacher educators with many years of teaching experience who reported positive attitudes toward technology and who believed that technology was commonly used and valued by their colleagues and superiors, reported to use technology in teacher education more than other teacher educators.
Hypothesis 2. Facilitating conditions
The results of the regression analyses for Hypothesis 2 are also presented in Table 1 as we did not find significant interaction terms with Facilitating conditions in Model 2. With respect to the extent to which hardware facilities were used, no main effects of Facilitating conditions were found. With respect to the use of software applications, the level of presence of software applications was found to be significantly related: the more software applications were present, the more teacher educators used these (β= 0.34; p< 0.001).
So, the second hypothesis is also only partly confirmed: The level of presence of software applications explained differences in use of these applications, but no effects were found with the three other indicators of Facilitating conditions.
Discussion and Conclusions
The general view of the use of technology in Dutch post-graduate teacher education was quite conventional. Basic technology such as computers, WiFi, electronic whiteboards, virtual learning environments and presentation software was commonly used, but more advanced or innovative technology was less common. The latter refers to the use of tablets, smartphones, social media, games, and simulations. This notion aligns with recent research on pre-service teachers' perception of the use of instructional teachnology for teaching and learning (cf., Nadelson, Bennett, Gwilliam, Howlett, Oswalt, & Sand, 2013) . In many ways, students learned more about technology in teaching during their practice in secondary schools than at the teacher education institution. In addition to teacher educators' age, both their positive attitudes toward technology in education and perceived norm in technology largely explained differences in the extent to which technology was used to support teacher training pedagogy, but moderated by gender and teaching experience showing that females and experienced teacher educators reported higher levels of technology use. Soft-and hardware conditions and self-efficacy in technology did not add much explanatory power.
With respect to the models presented in the introduction, the total variance that was explained in both teacher educators' use of hardware facilities and their use of software applications was 19% and 31%, respectively (and 20% and 35% including the interaction terms). This is considerably less than what, for example, Venkatesh et al. (2012) claimed in their UTAUT2 model. However in their study on technology use of student teachers, Raman and Don (2013) found that the explanatory variables of the UTAUT2 model explained only 29.5% of the variance in use of technology (i.c., LMS use behavior). This means the IMBP might be a parsimonious way to get insight into the key concepts that influence technology use in teacher education. In agreement with earlier research (e.g., Tondeur et al., 2012) positive attitudes toward technology seem to be a crucial factor in explaining differences in technology use. In contrast to other studies (cf., Nadelson et al., 2013) , the findings of the current study did not support the crucial role of both self-efficacy and facilitating conditions for the use of technology in teaching.
These findings imply that increasing a more positive attitude toward the use of technology, individual as well as collective as in Perceived norm, might be a more fruitful way to stimulate technology in teacher education programs, compared to creating more facilitating conditions. More specific, increasing teacher educators' positive attitudes toward technology seem to be a route to use hardware facilities more and stimulating a more positive work culture with respect to technology might be a way to use software applications more. The moderation by gender and teaching experience implies that these interventions might not work for everyone and different intervention techniques should be used for different groups of teacher educators. Of course, this kind of causal inferences should be examined in future research as the current study was correlational.
Another way to increase the attention for technology in teaching might be to incorporate secondary schools more in teacher training, especially in the area of teaching with technology. This would not only improve the preparation of teachers in the short term, but also might change the teacher educator program in the long term. Probably secondary schools, at least in the Netherlands, have more and more recent insights in the particular hardware and software applications that can be used to support students' learning processes in secondary education.
